
CESM	  Tutorial	  

Adapted	  from	  NCAR	  CESM	  Tutorial	  
Materials	  

(Thank	  you	  NCAR	  CESM	  Team)	  







Scripts	  have	  been	  created	  to	  run	  CESM	  on	  LANL	  machines	  (lobo,	  mapache,	  conejo).	  





(A)	  CESM	  code	  

•  Register	  for	  access	  to	  the	  CESM	  repo	  at	  	  
h?p://www.cesm.ucar.edu/models/cesm1.0/register/register_cesm1.0.cgi	  

•  Check	  out	  CESM:	  
–  list	  available	  versions	  first	  –	  there	  may	  be	  newer	  releases	  
–  svn	  –username	  guestuser	  list	  h?ps://svn-‐ccsm-‐
release.cgd.ucar.edu/model_versions	  	  

–  svn	  –username	  guestuser	  co	  h?ps://svn-‐ccsm-‐
release.cgd.ucar.edu/model_versions/cesm1_0_1	  cesm1_0_1	  

•  Keep	  your	  own	  copy	  of	  the	  code	  (e.g.,	  in	  /usr/projects/…)	  
•  You	  can	  then	  copy	  the	  machine-‐specific	  scripts	  into	  your	  
copy	  of	  CESM	  



cesm1_0_2	  





(B)	  Input	  Data	  Directory	  
/usr/projects/cesm/input_data	  

All	  users	  in	  the	  “cesm”	  group	  (that	  probably	  means	  you)	  have	  permission	  
to	  access	  and	  write	  to	  the	  input_data	  directory.	  

When	  running	  a	  case,	  CESM	  will	  check	  to	  see	  if	  the	  appropriate	  data	  are	  
already	  in	  the	  input	  data	  directory	  (script	  “check_input_data”).	  This	  script	  
downloads	  only	  the	  data	  needed	  for	  a	  parXcular	  run	  via	  svn.	  

By	  having	  everyone	  access	  this	  directory,	  the	  data	  directory	  will	  be	  “built	  up”	  
over	  Xme,	  and	  the	  input	  data	  needed	  for	  any	  case	  will	  be	  available	  to	  
users.	  	  

DON’T	  use	  the	  cesm	  directory	  as	  a	  personal	  directory	  (i.e.,	  set	  up	  a	  
workspace).	  	  DON’T	  modify	  or	  delete	  any	  job	  scripts	  or	  so[ware.	  If	  you	  
want	  to	  modify	  something,	  copy	  it	  to	  your	  own	  workspace	  and	  then	  Xnker	  
with	  it.	  This	  is	  a	  shared	  resource.	  



/usr/projects/cesm/input_data	  

cesm1_0_2	  





(C)	  PorXng	  
•  PorXng	  has	  already	  been	  done	  for	  mapache	  with	  pgi/9.0-‐3	  with	  

open_mpi/1.4.3.	  	  
–  The	  netcdf	  library	  is	  located	  in	  

/usr/projects/cesm/so[ware/conejo/netcdf.	  	  	  

–  This	  is	  hard-‐coded	  in	  Macros.mapache	  but	  can	  be	  changed	  if	  you	  have	  your	  
own	  library.	  	  

–  Note	  that	  so[ware	  that	  works	  on	  conejo	  works	  on	  mapache	  and	  vice	  versa.	  	  

•  /usr/projects/cesm/scripts/mapache/pgi	  contains	  four	  machine-‐
specific	  files	  that	  you	  will	  have	  to	  copy	  into	  your	  version	  of	  CESM:	  

	  	  	  	  	  env_machopts.mapache	  -‐>	  specifies	  compiler,	  mpi	  modules	  
mkbatch.mapache	  -‐>	  will	  make	  a	  Moab	  batch	  job	  for	  mapache	  
config_machines.xml	  -‐>	  defines	  cesm	  env	  variables	  (like	  	  
EXEROOT="/scratch1/$CCSMUSER/CESM/$CASE”	  -‐>	  where	  cesm	  will	  
run)	  
Macros.mapache	  -‐>	  build	  info	  (compiler	  opXons,	  libraries)	  



(C)	  “PorXng”	  for	  Mapache:	  

Copy	  these	  scripts	  into	  your	  cesm	  directory	  (where	  you	  downloaded	  the	  
code).	  You	  need	  to	  do	  this	  only	  once	  unless	  you	  get	  a	  new	  version	  of	  
the	  code,	  or	  if	  the	  scripts	  change.	  

#cd to your cesm directory!
#example directory used here!

cd /usr/projects/climate/username/cesm1_0_2  

#create a backup of config_machines.xml!
cp scripts/ccsm_utils/Machines/config_machines.xml  

scripts/ccsm_utils/Machines/config_machines.xml.bak !

#copy mapache-specific scripts!
cp /usr/projects/cesm/scripts/mapache/pgi/* scripts/ccsm_utils/Machines/!



Mapache	  Quickstart	  

•  We	  will	  do	  the	  following:	  
– Run	  an	  iniXal	  5-‐day	  test	  (for	  quick	  output)	  
– Change	  the	  length	  of	  the	  run	  to	  a	  full	  month	  (to	  
see	  a	  full	  month	  history	  file)	  and	  re-‐do	  the	  
simulaXon.	  

– On	  your	  own:	  perform	  two	  3-‐year	  length	  runs	  as	  
conXnuaXon	  runs.	  



Mapache	  Quickstart	  
# set up the cesm environment on mapache !
source /usr/projects/cesm/scripts/mapache/pgi/cesm_env_script 

# go to root directory of cesm code and cd to scripts directory!
cd cesm1_0_2/scripts !

# (1) create a new case!
./create_newcase -case mycase.1850 -res T31_g37 -compset B_1850 -mach mapache!

# (2) configure the case!
cd mycase.1850!
./configure –case!

# (3) build the case!
./mycase.1850.mapache.build!

# (4) submit the case!
./mycase.1850.mapache.submit!

#check job status!
showq -w user=username!
source Tools/ccsm_getenv!
ls –lFt $RUNDIR!
ls –l logs!

# (5) when the run finishes, change the length from a continuation run to a month-long 
run and continue the simulation, then check job status as above (from mycase dir)!

xmlchange –file env_run.xml –id CONTINUE_RUN –val TRUE!
./mycase.1850.mapache.submit!

# (6) view job output after job has completed!
source Tools/ccsm_getenv!

cd $DOUT_S_ROOT/atm/hist!
ncview mycase.1850.cam2.h1.0001-01-01-00000.nc!





Mapache	  Quickstart	  
# set up the cesm environment on mapache !
source /usr/projects/cesm/scripts/mapache/pgi/cesm_env_script 

# go to root directory of cesm code and cd to scripts directory!
cd cesm1_0_2/scripts !

# (1) create a new case!
./create_newcase -case mycase.1850 -res T31_g37 -compset B_1850 -mach mapache!

# (2) configure the case!
cd mycase.1850!
./configure –case!

# (3) build the case!
./mycase.1850.mapache.build!

# (4) submit the case!
./mycase.1850.mapache.submit!

#check job status!
showq -w user=username!
source Tools/ccsm_getenv!
ls –lFt $RUNDIR!
ls –l logs!

# (5) when the run finishes, change the length from a continuation run to a month-long 
run and continue the simulation, then check job status as above (from mycase dir)!

xmlchange –file env_run.xml –id CONTINUE_RUN –val TRUE!
./mycase.1850.mapache.submit!

# (6) view job output after job has completed!
source Tools/ccsm_getenv!

cd $DOUT_S_ROOT/atm/hist!
ncview mycase.1850.cam2.h1.0001-01-01-00000.nc!











Warning	  message	  about	  
scienXfic	  validaXon	  (more	  
about	  that	  from	  Cecile)	  

Success!	  

Case	  locaXon	  

Result	  of	  running	  	  
./create_newcase	  



/usr/projects/cesm/input_data	  
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Mapache	  Quickstart	  
# set up the cesm environment on mapache !
source /usr/projects/cesm/scripts/mapache/pgi/cesm_env_script 

# go to root directory of cesm code and cd to scripts directory!
cd cesm1_0_2/scripts !

# (1) create a new case!
./create_newcase -case mycase.1850 -res T31_g37 -compset B_1850 -mach mapache!

# (2) configure the case!
cd mycase.1850!
./configure –case!

# (3) build the case!
./mycase.1850.mapache.build!

# (4) submit the case!
./mycase.1850.mapache.submit!

#check job status!
showq -w user=username!
source Tools/ccsm_getenv!
ls –lFt $RUNDIR!
ls –l logs!

# (5) when the run finishes, change the length from a continuation run to a month-long 
run and continue the simulation, then check job status as above (from mycase dir)!

xmlchange –file env_run.xml –id CONTINUE_RUN –val TRUE!
./mycase.1850.mapache.submit!

# (6) view job output after job has completed!
source Tools/ccsm_getenv!

cd $DOUT_S_ROOT/atm/hist!
ncview mycase.1850.cam2.h1.0001-01-01-00000.nc!







Running	  ./configure	  -‐case	  



/usr/projects/cesm/input_data	  

In	  our	  cases,	  “bluefire”	  is	  
replaced	  with	  “mapache”	  

cesm1_0_2	  









Mapache	  Quickstart	  
# set up the cesm environment on mapache !
source /usr/projects/cesm/scripts/mapache/pgi/cesm_env_script!

# go to root directory of cesm code and cd to scripts directory!
cd cesm1_0_2/scripts !

# (1) create a new case!
./create_newcase -case mycase.1850 -res T31_g37 -compset B_1850 -mach mapache!

# (2) configure the case!
cd mycase.1850!
./configure –case!

# (3) build the case!
./mycase.1850.mapache.build!

# (4) submit the case!
./mycase.1850.mapache.submit!

#check job status!
showq -w user=username!
source Tools/ccsm_getenv!
ls –lFt $RUNDIR!
ls –l logs!

# (5) when the run finishes, change the length from a continuation run to a month-long 
run and continue the simulation, then check job status as above (from mycase dir)!

xmlchange –file env_run.xml –id CONTINUE_RUN –val TRUE!
./mycase.1850.mapache.submit!

# (6) view job output after job has completed!
source Tools/ccsm_getenv!

cd $DOUT_S_ROOT/atm/hist!
ncview mycase.1850.cam2.h1.0001-01-01-00000.nc!









/usr/projects/cesm/input_data	  

/scratch1/$CCSMUSER/CESM/mycase1	  

CESM	  

cesm1_0_2	  







Mapache	  Quickstart	  
# set up the cesm environment on mapache !
source /usr/projects/cesm/scripts/mapache/pgi/cesm_env_script!

# go to root directory of cesm code and cd to scripts directory!
cd cesm1_0_2/scripts !

# (1) create a new case!
./create_newcase -case mycase.1850 -res T31_g37 -compset B_1850 -mach mapache!

# (2) configure the case!
cd mycase.1850!
./configure –case!

# (3) build the case!
./mycase.1850.mapache.build!

# (4) submit the case!
./mycase.1850.mapache.submit!

#check job status!
showq -w user=username!
source Tools/ccsm_getenv!
ls –lFt $RUNDIR!
ls –l logs!

# (5) when the run finishes, change the length from a continuation run to a month-long 
run and continue the simulation, then check job status as above (from mycase dir)!

xmlchange –file env_run.xml –id CONTINUE_RUN –val TRUE!
./mycase.1850.mapache.submit!

# (6) view job output after job has completed!
source Tools/ccsm_getenv!

cd $DOUT_S_ROOT/atm/hist!
ncview mycase.1850.cam2.h1.0001-01-01-00000.nc!









/usr/projects/cesm/input_data	  

config_machines.xml:	  	  	  	  	  	  	  	  	  EXEROOT="/scratch1/$CCSMUSER/CESM/$CASE”	  
xenv_run.xml:<entry	  id="DOUT_S_ROOT"	  	  	  value="/scratch1/$CCSMUSER/CESM/archive/$CASE"	  	  />	  	  

/scratch1/$CCSMUSER/CESM/mycase1	  
/scratch1/$CCSMUSER/CESM/archive/mycase1	  

CESM	  

cesm1_0_2	  





Mapache	  Quickstart	  
# set up the cesm environment on mapache !
source /usr/projects/cesm/scripts/mapache/pgi/cesm_env_script!

# go to root directory of cesm code and cd to scripts directory!
cd cesm1_0_2/scripts !

# (1) create a new case!
./create_newcase -case mycase.1850 -res T31_g37 -compset B_1850 -mach mapache!

# (2) configure the case!
cd mycase.1850!
./configure –case!

# (3) build the case!
./mycase.1850.mapache.build!

# (4) submit the case!
./mycase.1850.mapache.submit!

#check job status!
showq -w user=username!
source Tools/ccsm_getenv!
ls –lFt $RUNDIR!
ls –l logs!

# (5) when the run finishes, change the length from a continuation run to a month-long 
run and continue the simulation, then check job status as above (from mycase dir)!

xmlchange –file env_run.xml –id CONTINUE_RUN –val TRUE!
./mycase.1850.mapache.submit!

# (6) view job output after job has completed!
source Tools/ccsm_getenv!

cd $DOUT_S_ROOT/atm/hist!
ncview mycase.1850.cam2.h1.0001-01-01-00000.nc!





Long	  term	  archiving	  via	  script	  semngs	  with	  CESM	  may	  not	  be	  feasible,	  
since	  archiving	  in	  the	  turquoise	  requires	  username/cryptocard	  password.	  



/usr/projects/cesm/input_data	  

/scratch1/$CCSMUSER/CESM/mycase1	  
/scratch1/$CCSMUSER/CESM/archive/mycase1	  cesm1_0_2	  



What’s	  in	  the	  output	  files?	  Use	  uXlity	  ncdump	  to	  
dump	  file	  metadata	  (or	  the	  whole	  file):	  

mp-‐fe2.lanl.gov-‐/scratch1/rauscher/CESM/archive/mycase.1850/atm/hist	  %	  ncdump	  -‐h	  mycase.1850.cam2.h0.0001-‐01.nc	  
netcdf	  mycase.1850.cam2.h0.0001-‐01	  {	  
dimensions:	  

	  lat	  =	  48	  ;	  
	  lon	  =	  96	  ;	  
	  lev	  =	  26	  ;	  
	  ilev	  =	  27	  ;	  
	  isccp_prs	  =	  7	  ;	  
	  isccp_tau	  =	  7	  ;	  
	  isccp_prstau	  =	  49	  ;	  
	  Xme	  =	  UNLIMITED	  ;	  //	  (1	  currently)	  
	  tbnd	  =	  2	  ;	  
	  chars	  =	  8	  ;	  

variables:	  
	  double	  P0	  ;	  
	   	  P0:long_name	  =	  "reference	  pressure"	  ;	  
	   	  P0:units	  =	  "Pa"	  ;	  
	  double	  lat(lat)	  ;	  
	   	  lat:long_name	  =	  "laXtude"	  ;	  
	   	  lat:units	  =	  "degrees_north"	  ;	  
	  double	  lon(lon)	  ;	  
	   	  lon:long_name	  =	  "longitude"	  ;	  
	   	  lon:units	  =	  "degrees_east"	  ;	  
	  double	  lev(lev)	  ;	  
	   	  lev:long_name	  =	  "hybrid	  level	  at	  midpoints	  (1000*(A+B))"	  ;	  
	   	  lev:units	  =	  "level"	  ;	  
	   	  lev:posiXve	  =	  "down"	  ;	  
	   	  lev:standard_name	  =	  "atmosphere_hybrid_sigma_pressure_coordinate"	  ;	  
	   	  lev:formula_terms	  =	  "a:	  hyam	  b:	  hybm	  p0:	  P0	  ps:	  PS"	  ;	  
	   	   	  nbdate:long_name	  =	  "base	  date	  (YYYYMMDD)"	  ;	  

	   	  CLDLOW:Sampling_Sequence	  =	  "rad_lwsw"	  ;	  
	   	  CLDLOW:units	  =	  "fracXon"	  ;	  
	   	  CLDLOW:long_name	  =	  "VerXcally-‐integrated	  low	  cloud"	  ;	  
	   	  CLDLOW:cell_methods	  =	  "Xme:	  mean"	  ;	  



Visualizing	  Output	  

•  You	  can	  use	  any	  so[ware	  that	  can	  visualize	  netCDF	  data	  
•  Here	  we	  will	  use	  ncview	  to	  take	  a	  quick	  look	  at	  our	  data	  
from	  the	  1850	  simulaXon	  

ncview	  mycase.1850.cam2.h0.0001-‐01.nc	  



NCO:	  netCDF	  operators	  

NCO	  is	  a	  suite	  of	  programs	  (run	  on	  command	  line)	  
designed	  to	  perform	  certain	  operaXons	  (differencing,	  
subsemng,	  ensemble	  averaging…)	  on	  netCDF	  files.	  

It’s	  incredibly	  useful	  and	  powerful,	  especially	  when	  used	  
in	  shell	  scripts.	  

NCO	  homepage	  h?p://nco.sourceforge.net	  

ncdiff	  file1	  file2	  file1-‐file2.nc	  
ncks	  –v	  PSL	  mycase.1850.cam2.h0.0001-‐01.nc	  psl.nc	  



For	  a	  more	  comprehensive	  introducXon	  to	  post-‐
processing	  and	  visualizaXon,	  take	  a	  look	  at	  
PracXcal	  Session	  3:	  Intro:	  DiagnosXcs	  and	  
Output	  by	  Adam	  Phillips	  (.pdf	  and	  video	  
available)	  on	  the	  CESM	  tutorial	  page.	  








